The many-mode Floquet theory (MMFT) recently developed by authors is extended to incorporate the irreversible damping mechanisms for the nonperturbative treatment of the dynamical evolution of dissipative three-level systems at two-photon or multiphoton coherent resonance trapping conditions induced by two strong linearly polarized monochromatic fields. It has been recently shown by several workers that under the rotating-wave approximation (RWA), population may be permanently trapped in the three-level system if the coherent monochromatic fields are exactly two-photon resonant with the initial and final states, decoupled from the intermediate decaying level. In practice, the inclusion of the non-RWA terms necessarily modifies the resonant trapping conditions and behavior. In this paper we extend the generalized Van Vleck (GVV) nearly degenerate perturbation theory to an analytical treatment of the non-Hermitian two-mode Floquet Hamiltonian. This reduces the infinite-dimensional time-independent non-Hermitian Floquet Hamiltonian to a 3 && 3 effective Hamiltonian, from which essential properties of the coherent population-trapping behavior as well as the dynamical evolution of the dissipative SU(3) coherence vector S(t) can be readily obtained and expressed in terms of only three complex quasienergy eigenvalues and eigenvectors. The MMFT-GVV studies show that the RWA two-photon resonant trapping condition is substantially modified by the effects of non-RWA terms, and that the system can be "quasitrapped" for only a finite amount of time characterized by a small imaginary energy (width) associated with a coherent superposition state of the initial and final levels. Furthermore, it is found that the initially eightdimensional coherence vector S(t) evolves predominantly to a one-dimensional scalar at the twophoton or multiphoton resonant quasitrapping conditions. Detailed results and pictorial representations of the population trapping and SU(3) dissipative dynamical evolution are presented.
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I. INTRODUCTION
Recent developments in semiclassical Floquet theories have provided new insights and practical nonperturbative methods for the investigation of intense-field multiphoton excitation (MPE), ionization (MPI), and dissociation (MPD) processes. ' In particular, the development of the many-mode Floquet theory (MMFT) allows for the first time exact reformulation of the time-dependent problem of the interaction of finite-level systems with po lychromatic fields as an equivalent time independentinfinite-dimensional eigenvalue problem. In a previous paper (hereafter called paper I), the authors have developed a general formulation of the MMFT, which is an exact extension of Shirley's single-mode Floquet theory.
In a subsequent paper (paper II), detailed nonlinear responses of two-level (spin--, ) systems under the influence of intense bichromatic fields are examined, and useful analytic expressions for MPE transition probabilities, bi chromatic Bloch-Siegert shifts, and resonance widths, etc. , are obtained. In a more recent paper (paper III), the authors further exploit, both analytically and pictorially, the vivid geometry and dynamical evolution of the eight-dimensional SU(3) coherent vector ' S(t) characterizing the interaction of dissipationless three-level systems with intense bichromatic fields. In this paper, we extend the MMFT to the study of the dynamical behavior of X-level Formally the solution Wt), in a column vector, of Eq.
(1) can be written as (p, n1, n2) and (a, m1, m2 For the three-level systems described above in the presence of two strong linearly polarized and monochromatic radiation fields, the most important process is the one that one photon, say of angular frequency co&, is resonantly absorbed (or emitted) between levels 1 and 2, while the other photon, of different angular frequency coz, is resonantly absorbed (or emitted) between levels 2 and 3, i.e. , the twophoton resonance process. In addition to the two-photon resonance process, we may also expect that the multipho- 
where 51, 52, 53, u, u', and portions or all of a",, a"', , /3", , 
523 and 523 are the GVV third-order corrections (due to A 3 '). In light of the smallness of the third-order corrections compared with other lower-order corrections, these third-order terms will be totally neglected in the following analysis. The second-order corrections can be expressed in simple analytical forms as follows:
where the unitary transformation matrix R(t) is given by
The time evolution operator, Eq. (25) or (27) Fig. 4 (a) at b I' ' =b') ' --b2' ' --b'2 ' --5.0,~) --995.0, and cu2 --95.0569, corresponding to a maximum in Fig. 3(a) . The nondamping, i.e. , gz --0, counterparts of Fig. 4 (a) are presented in Fig. 4(b) for easy comparisons. Figures 5(a) and 5(b) show the good agreement between the calculations from the approximate A3 of Eq. (44) and from the exact AF of Eq. (11) for the nondamping case. From Fig. 4(a) we readily see that while the population probability P~z(t) of finding the system in the second level damps away quickly, those quasienergies remain on the order of magnitude of the loss rate gz of the second level over all of the range of the frequencies coz, i.e. , from 80.0 to 110. 0 as presented, the third one is vanishingly small around the location of the two-photon resonance, i.e. , when co2-95.0 in this case. In Fig. 3(a) we study more closely this third imaginary part near the two-photon resonance, i.e. , for m2 ranging from 94.5 to 95.5, for a wide range of the Rabi frequencies inFi . The time-evolution of'the coherent vector S(t) defined in Eq. (72) for the dissipative three-level A system are shown, along with its nondamping counterpart for comparison, in this section. In Fig. 7 we present the first three components of S(t) as functions of time at the same conditions as those in Fig. 4(a) . For the nondamping case, see Fig. 7(b) , we have shown in a previous paper that these three components are intimately correlated and depict the one-photon coherence between two of the quasienergy states. For the dissipative system prescribed in the Sec. III C, these three components decay away rapidly as did the PI2(t) in Fig. 4(a) . The trajectory of S(t) projected onto the plane spanned by components SI(t) and S2(t), Fig. 8(a) , showing a shrinking ellipse at a fast rate of the same order of magnitude as the loss rate g2 which characterizes the second level. Figure 8(b) indicates the stable ellipse for the nondamping case. We note here that the ellipse shown in Fig 8(b) is c. alculated at the shifted, due to the antirotating effect, two-photon resonance defined at the maximum of the concaving curve in Fig. 3(a) , instead of at the usual RWA two-photon resonance defined by the relation coI -c02 --~E 3 E,~.
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In Fig. 9 we show the four components, which are closely correlated as seen in Eq. (80), of S(t), as functions of time. The character of the oscillations of these four components simulate those of P»(t) and P»(t) of Fig. 4(a) or 4(b}, except these component's converge oscillatorily to zero, and thus reveal the nature of two-photon coherence between the unperturbed levels 1 and 3. The two-photon coherence can be best visualized from the trajectory of the coherence vector S(t) projected onto the planes spanned by components S4(t) and S7(t) (Fig. 10) , and S5(t) and S6(t) (Fig. 11) . For the dissipative system, the trajectory on the S5-S6 plane, Fig. 11 
